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The Arabidopsis Information Resource
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Ho-Ming Chen ( )

Å Associate fellow, Agricultural Biotechnology Research Center (ABRC), Academia Sinica

Å 25 years of experience in bioinformatics

Å Data: Microarray, Small RNA, RNA degradome, RNA-Seq, Ribo-seq

Å Species: Arabidopsis (model diploid), banana (crop; triploid), rice, tomato etc

Why TAIR database?

Å You can do fewer experiments, take fewer wrong turns, and graduate sooner

Å You can do biology research from a different perspective, surpass your supervisor, 

and become a next-generation plant researcher.
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Timeline of plant genome release

https://www.nature.com/articles/s41588-021-00866-3



Arabidopsis genome annotation

ÅHigh quality sequence with few gaps

ÅHigh quality of genome annotation (frequent update) 

Genome annotation: The process of identifying the locations of genes and all 
of the coding regions in a genome and determining what those genes do.
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TAIR annotations among versions
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Cheng et al., (2017) Plant Journal
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Quality of plant genomes

https://www.nature.com/articles/s41588-021-00866-3

Genome assemblies and annotations



Translational agricultural research

disease resistance

flowering time

yield higher nutrient

shelf life
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Finding target genes in crops

Å Early flowering

Read review papers and check TAIR database
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TAIR homepage subscribed
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TAIR subscription

Sinicahas institutional subscription (unlimited access)
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Search results and locus page
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Transcripts

representative gene model: In TAIR, this is the reference gene model for the locus. 
LǘΩǎ ƭƛƪŜƭȅ ǘƻ ōŜ ǘƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ŀƴŘ ŀōǳƴŘŀƴǘ ŦƻǊƳΦ 

Different models can have different transcription start, end or splicing junction

Link to Jbrowse

ȅŜƭƭƻǿ  ōƻȄΥ ŎƻŘƛƴƎ ŜȄƻƴΤ ōƭǳŜ ōƻȄΥ ǳƴǘǊŀƴǎƭŀǘŜŘ ǊŜƎƛƻƴ όрΩ ƻǊ оΩ ¦¢wύΤ  ǘƘƛƴ ƭƛƴŜΥ ƛƴǘǊƻƴ
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Genome browser

An important tool for users to visualize and browse entire genomes with annotated data or omicdata, 
includinggene structure, sequence variation, mutations, RNA-seq data, Ribo-seq data and peptide data etc.  
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Genome browser: Jbrowse

Check the accuracy of gene model (transcription start, end, introns, and CDS) 

CDS

Transcription start, 
end and introns

Coverage of 
RNA-seq data

Do you agree with this model? If not, what changes will you make?

TFL1
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Genome browser: sequence variation among ecotypes

Col-0
Ler
Ws
Cvi
..
..
..

reference genome ̒ your genome
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Genome browser: hidden RNA or open reading frame 

translation

Coverage of 
RNA-seq data
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YUP: yellow carotenoid pigments in the 

petal upper epidermis

Genome browser: non-coding RNA in monkey flower

Science 2023

ñUnusual suspects in flower 

color evolutionò

8 protein coding gene (RNAi no phenotype)
1 non-coding gene (small RNA producing locus)

Liang et al, 2023
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Exercise I

TGA1 (AT5G65210)
1. number of isoforms ? (the differences)
2. the representative form in Araport11? Do you agree (check JBrwose)? If not, 

your answer?
3. Are there any upstream open reading frames?
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Locus page: DNA and protein sequences

CDS

рΩ¦¢w
CDS
оΩ ¦¢w

Intron
рΩ¦¢w
CDS
оΩ ¦¢w

Protein sequence of 
the representative 
form

Å{ƻƳŜ ƎŜƴŜ ƳƻŘŜƭǎ ŘƻƴΩǘ ƘŀǾŜ рΩ ¦¢w ƻǊ оΩ ¦¢w
Å{ƻƳŜ ƎŜƴŜ ƳƻŘŜƭǎ ƘŀǾŜ ƛƴŎƻǊǊŜŎǘ рΩ ¦¢w ƻǊ о Ψ¦¢w
ÅLŦ рΩ ¦¢w ƻǊ оΩ ¦¢w ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ȅƻǳΣ ŎƻƳǇŀǊŜ ǘƘŜ ŀƴƴƻǘŀǘƛƻƴ ǿƛǘƘ 9{¢ǎκŦǳƭƭ ƭŜƴƎǘƘ 

cDNAor RNA-Seqdata in JBrowse
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Locus page: Expression

Microarray, RNA-seq, single cell 
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Development map expression
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Single cell expression

Root

23



BAR: The Bio-Analytic Resource for plant biology 

Expression data and genomic tools

https://bar.utoronto.ca/#OtherGenomicTools
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https://bar.utoronto.ca/#OtherGenomicTools


BAR: Gene expression in crops and other plants
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BAR: Tools and widgets
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Functional annotations with controlled vocabulary terms :
Gene Ontology (GO) 
Genes function  and localizationof the gene product. 

Most gene annotations are made by curators using the published literature as sources. Some 
annotations are based on computational methods. Detailed information including references and 
supporting evidence can be obtained by clicking on the link to view Annotation Detail.

Gene ontology (GO)
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Annotation details

prediction

prediction
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Using GO to identify genes with similar functions
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Finding crop orthologs
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Finding orthologs with Blast search

NCBI  https://blast.ncbi.nlm.nih.gov/Blast.cgi

Åsearch homologs
Åmap transcripts
Åexamine the specificity of primers
ÅΧΦΦ
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Blast : homolog search

Protein search is more sensitivethan nucleotide search
Use BLASTPor BLASTXfor searching homologs 
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Blast search: short sequences (e.g. primers)

Increase to 100 if query 
sequence is short (<20 nt) 
and expect imperfect hits

11->7 (forshortquery)
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Short query sequence (e.g. primer)
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Mutants and phenotypes

Test your hypothesis using Arabidopsis mutants 
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Mutant order through ABRC (not our ABRC) 
Need to apply an account for making order

See who has ordered 

this mutant
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Stock order histories
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Banana genome

Å Banana: AA, AAA, BB, AAB, AAAB genome 
Å Triploid banana: sterile
Å A reference A genome (DH Pahang): 2012 (v1); 2021 Telomere-to-telomere (v4)
Å AAA Cavendish: 2023  
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Mapping genes in crops

Identify candidate genes responsible for a trait

Å e.g. Disease resistance

TC5PC

mutations

?

Hypothesis: 
A negative regulator of 
plant immunity
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Finding Arabidopsis orthologs

1. BLAST banana protein against TAIR protein database
2. Identify orthologs
3. Check the functions Arabidopsis orthologs
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Functions of Arabidopsis orthologs

Å Annotations could be incomplete or incorrect
Å Read key papers 
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Functions of Arabidopsis orthologs

SA-dependent rosette size 
reductions and leaf lesions
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